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III. AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions and listing of claims in the application. 
Amendments to the claims: 

This listing of claims replaces all prior versions and listing of claims in the application. 

CLAIMS: 

What is claimed is: 

1 . (currently amended) An air handling method comprising the steps of: 

accepting air into a centrifugal fan having a centrifugal fan impeller element; 
rotationally impelling said air through use of said centrifugal fan impeller 
element; 

imparting a centrifugal force to said air> 
discharging said impelled air into a diffuser element; 

transforming tangential velocity pressure of said discharged, impelled air to 
static pressure without using vanes and by decreasing tangential velocity of 
said discharged, impelled air; 

increasing static pressure of said discharged, impelled air as a result of said 
step of decreasing tangential velocity of said discharged, impelled air; 
outputting said discharged, impelled air to a flow turning element that outputs 
to a plenum downflow air - handling environment : and 

sufficiently controlling radial velocity of said discharged, impelled air as-it 
travolG through said d iffusor olomont so as to avoid a problom rolatod to 
recirculation back into said diffuser flow turning element of said discharged, 
impelled air that is output to said downflow air handling environment plenum . 

3 
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wherein said step of transforming tangential velocity pressure comprises the step of 
radially extending an interface through which said discharged, impelled air is output to 
said down - flow air handling environment plenum, and 

wherein said step of auffioiontly controlling radial velocity of discharged, impelled air 
comprises the step of axially converging said discharged, impelled air. 

2. (currently amended) An air handling method as described in claim 1 wherein said 
step of axially converging - aaid dioohargod, impollod air oompriooo tho otop of 
smoothly axially - oonvorging oaid disohorgods impollod air outputting said discharged^ 
impelled air to a flow turning element comprises the step of outoutting said 
discharged, impelled air to a flow turning element that forms part of_said diffuser 
element . 

3. (original) An air handling method as described in claim 1 wherein said diffuser 
element has a diffuser outlet having a diffuser outlet area and a diffuser inlet having a 
diffuser inlet area, and said diffuser outlet area and said diffuser inlet area are 
approximately equal. 

4. (original) An air handling method as described in claim 1 wherein said step of 
transforming tangential velocity pressure to static pressure has an efficiency selected 
from the group of efficiencies consisting of: at least 70%, at least 80%, and at least 
85%. 

5. (original) An air handling method as described in claim 1 wherein said step of 
transforming tangential velocity pressure to static pressure comprises the step of 
transforming tangential velocity pressure to effect at least 90% of the total increase in 
static pressure observed as said discharged, impelled air travels through said diffuser 
element. 
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6. (currently amended) An air handling method as described in claim 1 wherein said step 
of outputting said discharged, impelled air to a downflow air handling onvironmont 
flow taming element c omprises the step of outputting said discharged, impelled air to 
said flow turning element a downflow air handling environment with a zero net 
velocity. 

7. (currently amended) An air handling method as described in claim 1 wh e r e in said 
st e p of outputting said discharged,- " impelled air to a downflow air handling 
e nvironment oompriaos t h e step of outputting s aid discharg e d, imp e ll e d air to a scroll 
further comprising the step of selecting a fan blade outlet angle of said centrifugal fan 
impeller element to enhance said increase in static pressure of said discharged, 
impelled air . 

8. (canceled) 

9. (canceled) 

10. (canceled) 

11. (original) An air handling method as described in claim I further. comprising the step 
of establishing acoustical material outside of and substantially contiguously with said 
diffuser element 

12. (original) An air handling method as described in claim 1 wherein said step of 
increasing static pressure comprises the step of increasing said static pressure less than 
30 inches water, 

13. (currently amended) An air handling method as described in claim 1 wherein said step 
of ouffioiontly controlling radial velocity comprises the step of controlling radial 
velocity at a diffuser outlet. 

5 
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14. (currently amended) An air handling method as described in claim 1 wherein said step 
of ouffioiontly controlling radial velocity comprises the step of increasing radial 
velocity only by that amount necessary to avoid said recirculation r e lat e d probl e m and 
by axially converging said discharged, impelled air. 

15. (currently amended) An air handling method as described in claim 1 wherein said step 
of sufficiently controlling radial velocity comprises the step of causing radial velocity 
to remain substantially the same. 

16. (currently amended) An air handling method as described in claim 1 wherein said step 
of Quffioiontly controlling radial velocity comprises the step of keeping radial velocity 
above a critical limit at which said recirculation rolatod problem starts. 

1 7. (original) An air handling method as described in claim 1 1 further comprising the step 
of perforating said diffuser element. 

18. (original) An air handling method as described in claim 1 wherein said centrifugal fan 
does not impel air in an axial direction. 

19. (original) An air handling method as described in claim 1 wherein said diffuser 
element is made at least in part from acoustical material. 

20. (original) An air handling method as described in claim 1 further comprising the step 
of axially moving at least one of two oppositely established forms of said diffuser 
element toward the other of said forms to at least partially obstruct flow of said 
discharged, impelled air. 

21. (original) An air handling method as described in claim 1 wherein said step of 
imparting a centrifugal force is accomplished through use of forwardly curved 
impeller blades. 

6 
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Claims 22-41 (cancelled) 

42. (currently amended) A fluid handling method comprising the steps of: 

accepting fluid into a centrifugal fan having a centrifugal fan axis of rotation 
and a centrifugal fan impeller element; 

rotationally impelling said fluid through use of a centrifugal fan impeller 
element; 

imparting a centrifugal force to said fluid; 

discharging said impelled fluid into a diffuser element; 

axially converging said discharged, impelled fluid as a radial distance from 

said centrifugal axis of rotation increases; 

transforming tangential velocity pressure of said discharged, impelled fluid to 
static pressure; 

increasing static pressure of said discharged, impelled fluid; and fluid; 
outputting said discharged, impelled fluid to a downflow fluid handling 
e avifonm e nt a flow turning element that outputs to a plenum; and 
- ouiputting said discharged, impelled fluid to a plenum . 

43. (currently amended) A fluid handling method as described in claim 42 wherein said 
step of transforming tangential velocity pressure of said discharged, impelled fluid to 
static pressure comprises the step of radially extending an interface through which 
said discharged, impelled fluid is output to a downflow fluid handling environment 
said flow turning element . 

44. (original) A fluid handling method as described in claim 42 wherein an outlet area of 
said diffuser element and an inlet area of said diffuser element are approximately 
equal in size. 

45. (currently amended) A fluid handling method as described in claim 42 wherein said 
step of outputting said discharged, impelled fluid to a downflow fluid handling 
environment comprises tho stop of outputting said discharg e d, imp e lled fluid to a 

7 
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serel! flow turning element comprises the step of outputting said discharged, impelled 
fluid to a flow turning element that forms part of a diffuse r element. 

46. (currently amended) A fluid handling method as described in claim 4 5 fo rthe f 
comprising tho otop of jotting fluid that i s output from said scroll 42 further 
comprising the step of selecting a fan blade outlet angle of said centrifugal fan 
impeller element to enhance said increase in static pressure of said discharged^ 
impelled fluid . 

47. (canceled) 

48. (canceled) 

49 . (canceled) 

50. (original) A fluid handling method as described in claim 42 wherein said step of 
transforming tangential velocity pressure to static pressure has an efficiency selected 
from the group of efficiencies consisting of: greater than 70%, greater than 80%, and 
greater than 85%, 

51. (original) A fluid handling method as described in claim 42 wherein said step of 
transforming tangential velocity pressure to static pressure comprises the step of 
transforming tangential velocity pressure to effect at least 90% of the total increase in 
static pressure observed as said discharged* impelled air travels through said diffuser 
element. 

52. (original) A fluid handling method as described in claim 42 wherein said step of 
transforming tangential velocity pressure to static pressure comprises the step of 
decreasing tangential velocity. 
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53. (original) A fluid handling method as described in claim 42 further comprising the 
step of establishing acoustical material outside of and substantially contiguously with 
said diffuser element. 

54. (original) A fluid handling method as described in claim 42 wherein said step of 
accepting fluid into a centrifugal fan comprises the step of accepting air into a 
centrifugal fan. 

55. (original) A fluid handling method as described in claim 42 wherein rotationally 
impelling said fluid through use of a centrifugal fan impeller element comprises the 
step of rotationally impelling said fluid without substantially compressing said fluid. 

56. (original) A fluid handling method as described in claim 55 wherein said step of 
rotationally impelling said fluid without substantially compressing said fluid 
comprises the step of increasing the static pressure of said fluid by an amount less than 
30 inches water. 

57. (original) A fluid handling method as described in claim 42 wherein said step of 
transforming tangential velocity pressure to static pressure comprises the step of 
optimally transforming tangential velocity pressure. 

58. (currently amended) A fluid handling method as described in claim 57 wherein said 
step of optimally transforming tangential velocity pressure comprises the step of 
decreasing tangential velocity, and the step of increasing radial velocity in the vicinity 
of an outlet of said diffuser element only by that amount necessary to just avoid 
recirculation relat e d problems, wherein said step of increasing radial velocity in the 
vicinity of an outlet of said diffuser element is accomplished by performing said step 
of axiaily converging. 

59. (currently amended) A fluid handling method as described in claim 57 wherein said 
step of optimally transforming tangential velocity pressure comprises the step of 

9 
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decreasing tangential velocity and, by performing said step of axially converging said 
discharged, impelled fluid, causing said discharged, impelled fluid to exit said diffuser 
element with a radial velocity that is just greater than that radial velocity at which 
recirculation related probloma start. 

60. (original) A fluid handling method as described in claim 42 wherein said step of 
axially converging said discharged, impelled fluid comprises the step of increasing 
radial velocity in the vicinity of an outlet of said diffuser element. 

61. (currently amended) A fluid handling method as described in claim 60 wherein said 
step of increasing radial velocity comprises the step of increasing radial velocity only 
substantially by that amount just necessary to avoid recirculation rolatod problomo. 

62. (currently amended) A fluid handling method as described in claim 42 wherein said 
step of axially converging said discharged, impelled fluid comprises the step of 
keeping radial velocity at exit from said diffuser element above a critical limit at 
which recirculation rolatod problems start starts . 

63. (original) A fluid handling method as described in claim 42 wherein said step of 
axially converging said discharged, impelled fluid comprises the step of causing radial 
velocity to remain substantially the same throughout said diffuser element. 

64. (original) A fluid handling method as described in claim 42 wherein said step of 
transforming velocity pressure of said impelled fluid to static pressure is performed 
without vanes. 

65. (original) A fluid handling method as described in claim 42 wherein said step of 
axially converging said discharged, impelled fluid comprises the step of continuously 
axially converge said discharged, impelled fluid along substantially the entire radial 
length of said diffuser element. 
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66. (currently amended) A fluid handling method as described in claim 42 wherein said, 
step of outputting said impelled fluid to a do wnflow - fluid handling e nvironm e nt flow 
turning element comprises the step of outputting said impelled fluid to a downflow 
fluid handling environment said flow turning element w ith a not goro zero net velocity. 

67. (original) A fluid handling method as described in claim 53 further comprising the 
step of perforating said diffuser element. 

68. (original) A fluid handling method as described in claim 42 wherein said diffuser 
element is made at least in part from acoustical material 

69. (original) A fluid handling method as described in claim 42 further comprising the 
step of axially moving at least one of two oppositely established forms of said diffuser 
element toward the other of said forms to at least partially obstruct flow of said 
discharged, impelled air. 

70. (original) A fluid handling method as described in claim 42 wherein said step of 
imparting a centrifugal force to said fluid is accomplished through the use of 
forwardly curved impeller blades. 

Claims 7 1 -97 (cancelled) 

98. (currently amended) An impelled fluid output diffusion method comprising the steps 

of: 

receiving through a diffuser inlet of a diffuser element a fluid impelled by a 

centrifugal fan and having a tangential velocity and a radial velocity; 

decreasing said tangential velocity of said impelled fluid; 

increasing static pressure of said impelled fluid as a result of said step of 

decreasing said tangential velocity; 

controlling radial velocity of said impelled fluid; and 

U 
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outputting said impelled fluid through a diffuo e r outl e t of s aid diffuoor e l e m e nt 
to a flow turning element; and to a downflow fluid handling environment ; 
- outputting said impelled fluid to a plenum, 

wherein said step of controlling radial velocity of said fluid impelled by a centrifugal 
fan comprises the step of controlling radial velocity of said impelled fluid so as to 
avoid problems rolatod to r ecirculation of said impelled fluid output to said downflow 
fluid handling e nvironm e nt plenum back into a space defined by said d i ffuaer e l e ment 
flow turning element . 

99. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of controlling radial velocity of said impelled fluid comprises the 
step of actively keeping said radial velocity above a critical limit at which said 
recirculation problomo begin begins . 

100. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of controlling radial velocity of said fluid impelled by said 
centrifugal fan so as to avoid recirculation rolatod problomo of said impelled fluid 
output to said downflow fluid handling environm e nt plenum comprises the step of 
controlling radial velocity of said fluid impelled by said centrifugal fan so as to just 
avoid recirculation r e lat e d probl e ms of said impelled fluid output to said downflow 
fluid handling e nvironment plenum . 

101 . (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of decreasing said tangential velocity comprises the step of 
radially extending an interface through which impelled fluid is output to said 
downflow fluid handling environm e nt flow turning element . 

102. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of outputting said impelled fluid through a diffus e r outlet of said 
difiu s or - olomont - und - to a downflow - fluid handling e nvironm e nt compris e s th e st e p of 

12 
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niiipiitting coid impollod fluid to a scroll to a flow turnin g element comprises the step 
of outputtinp said impelled fluid to a flow turning element that fo rms part of said 
diffuser . 

103. (currently amended) An impelled fluid output diffusion method as described in claim 
98 further comprising the step of selecting a fan blade outlet angle to enhance said 
increase in static pressure of said impelled fluid. 1 02 fufthor oomprioinfi th e st e p of 
jotting fluid output from said scroll 

104. (canceled) 

105. (canceled) 

106. (original) An impelled fluid output diffusion method as described in claim 98 further 
comprising the step of establishing acoustical material to reduce noise. 

107. (currently amended) An impelled fluid output diffusion method as described in olaim 
9& claim 106 wherein said step of establishing acoustical material to reduce noise 
comprises the step of establishing acoustical material outside of and substantially 
contiguously with said diffuser element. 

108. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of receiving through a diffuser inlet of a diffuser element a fluid impelled by 
a centrifugal fan comprises the step of receiving air. 

109. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of receiving through a diffuser inlet of a diffuser element a fluid impelled by 
a centrifugal fan comprises the step of receiving a fluid substantially uncompressed by 
said centrifugal fan. 



13 



PAGE 17/41 * RCVD AT 8/1512005 6:59:38 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/26 * DNIS:2738300 ' CSID: * DURATION (mm-ss):0948 



AUG- 15-2005 MON 05:04 PM 



FAX NO. 



P. 

* 



110. (original) An impelled fluid output diffusion method as described in claim 109 
wherein said step of receiving a fluid substantially uncompressed by said centrifugal 
fan comprises the step of receiving fluid whose static pressure is increase less than 30 
inches of water. 

111. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of controlling radial velocity of said impelled fluid comprises the step of 
controlling radial velocity of said impelled fluid at s aid outl e t an outlet of said diffuser 
element 

112. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of controlling radial velocity of said impelled fluid comprises the 
step of increasing radial velocity of said impelled fluid in the vicinity of said diffus e r 
anoutlet of said diffuser . 

113. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of controlling radial velocity of said impelled fluid comprises the step of 
causing radial velocity of said impelled fluid to remain substantially unchanged. 

1 14. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of controlling radial velocity of said impelled fluid comprises the 
step of causing radial velocity of said impelled fluid at said dififuQQr outlet an outlet of 
said diffiiser t o be above a critical limit at which recirculation r e lated probl e ms s tart 
starts . 

1 15. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of decreasing said tangential velocity of said fluid impelled by a centrifugal 
fan and said step of controlling radial velocity of said fluid impelled by a centrifugal 
fan are each performed without vanes. 
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1 16. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of controlling radial velocity of said impelled fluid is accomplished by 
axially converging said impelled fluid. 

117. (canceled) 

118. (currently amended) An impelled fluid output diffusion method as described in claim 
1 16 wherein an area of said diffuser inlet and an area of oaid diffus e r outlet an outlet 
of said diffuser are substantially equal in size. 

1 19. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein said step of outputting said fluid impelled by a centrifugal fan through a 
dtffitQor outlot and to a downflow fluid handling e nvironm e nt to a flow turning 
element c omprises the step of outputting said fluid impelled by a centrifugal fan 
through a diffus e r outlet w ith a n e t z e ro zero net velocity. 

120. (currently amended) An impelled fluid output diffusion method as described in claim 
98 wherein an area of said diffuser inlet and an area of oaid diffuoor outlot an outlet of 
said diffuser are substantially equal in size. 

121 . (original) An impelled fluid output diffusion method as described in claim 106 further 
comprising the step of perforating said diffuser element. 

122. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said centrifugal fan does not impel air in an axial direction. 

123. (original) An impelled fluid output diffusion method as described in claim 106 
wherein said step of establishing acoustical material to reduce noise comprises the step 
of establishing acoustical material as at least part of said diffuser element. 
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124. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of decreasing said tangential velocity of said impelled fluid and increasing 
static pressure of said impelled fluid are related by a transformation efficiency selected 
from the group of efficiencies consisting of: at least 70%, at least 80%, and at least 
85%. 

125. (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said step of increasing static pressure of said impelled fluid comprises the step of 
effecting an increase of at least 90% of the total increase in static pressure observed as 
said impelled fluid travels through said diffuser element. 

126- (original) An impelled fluid output diffusion method as described in claim 98 further 
comprising the step of axially moving at least one of two oppositely established forms 
of said diffuser element toward the other of said forms to at least partially obstruct 
flow of said impelled air. 

127, (original) An impelled fluid output diffusion method as described in claim 98 wherein 
said centrifugal fan has forwardly curved impeller blades. 

Claims 128-153 (cancelled) 

1 54. (currently amended) An air handling method comprising the steps of: 

accepting air into a centrifugal fan having a centrifugal fan impeller element; 
rotationally impelling said air through use of said centrifugal fan impeller 
element; 

imparting a centrifugal force to said air; 
discharging said impelled air into a diffuser element; 

transforming tangential velocity pressure of said discharged, impelled air to 
static pressure without using vanes and by decreasing tangential velocity; 
increasing static pressure of said discharged, impelled air; 

16 
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sufficiently controlling radial velocity of said impelled air so as to avoid 

probl e ms rolot e d to -recirculation of said discharged, impelled air output to said 

downflow air handling e nvironm e nt ; 

turning said impelled air with a flow turning element: 

outputting said discharged, impelled air to a plenum; and 

establishing acoustical material substantially outside of and contiguously with 

said diffuser element, 

wherein said step of transforming tangential velocity pressure of said discharged, 
impelled air comprises the step of radially extending an interface through which at 
which said discharged, impelled air enters said flow turning element, is output to soi 4 
plenum, and 

wherein said step of sufficiently controlling radial velocity of discharged, impelled air 
comprises the step of axially converging said discharged, impelled air, and 

wherein said recirculation is recirculation of said discharged impelled air output to a 
output to said plenum back into as space defined by said diffuser element flow turning 
element. 

155. (currently amended) An air handling method as described in claim 154 wherein said 
output impelled air has a n e t z e ro zero net velocity. 

156. (currently amended) An air handling method as described in claim 154 wherein said 
step of axially conv e rging said discharg e d, impollod air compris e s tho atop of 
smoothly axial l y conv e rging said discharg e d, imp e ll e d air turning said impelled air 
with a flow turning element comprises the step of turning said impelled air with a flow 
turning element that forms part of said diffiiser element . 

157. (original) An air handling method as described in claim 154 wherein said step of 
increasing static pressure of said discharged, impelled air comprises the step of 

17 
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increasing by at least 90% of the total increase in static pressure observed as said 
discharged, impelled air passes through said diffuser element 

158. (currently amended) An air handling method as described in claim 154 further 
comprising the step of selecting a fan blade outlet angle of said centrifugal fan 
impeller element to enhance said increase in static pressure of said discharged, 
impelled air, furthor comprising the c e ntrifugal fan of olaim 154. 



8 
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159. (original) An air handling method as described in claim 154 wherein said centrifugal 
fan does not impel air in an axial direction. 

160. (original) An air handling method as described in claim 154 wherein said diffuser 
element is non-rotatable. 



161. (original) An air handling method as described in claim 154 further comprising the 
5* step of axially moving at least one of two oppositely established forms of said diffuser 

element toward the other of said forms to at least partially obstruct flow of said 



|— . discharged, impelled air. 

CO 

ill 

^ 162. (original) An air handling method as described in claim 154 wherein said step of 

transforming tangential velocity pressure to static pressure has an efficiency selected 
from the gcSstp-Sf efficiencies consisting of: at least 70%, at least 80%, and at least 
85%. 

163. (o^inal). AS air handling method as deseed in claim 154 wherein said step of 
tmnsfv^i^ t#^g£#t*£ velocity pressors of safe discharged, impelled air to static 
pressure ©Nets ass mo5&JB# of at leass 90% @g jhc^*^ increase in static pressure 
ulh^wetf as %'d impcJ?«4 fluid travels through said diffuser elc^e^t. 
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164. (original) An air handling method as described in claim 154 wherein an area of an 
outlet of said diffuser element is substantially equal to an area of an inlet of said 
diffuser element. 

165. (original) An air handling method as described in claim 154 wherein said step of 
imparting a centrifugal force is accomplished though use of forwardly curved impeller 
blades. 

Claims 166-175 (cancelled) 

176. (currently amended) A fluid handling method comprising the steps of: 

accepting fluid into a centrifugal fan having a centrifugal fan axis of rotation 
and a centrifugal fan impeller element; 

rotationally impelling said fluid through use of a centrifugal fan impeller 
element; 

imparting a centrifugal force to said fluid; 

discharging said impelled fluid into a dif&ser element; 

transforming tangential velocity pressure of said discharged, impelled fluid to 

static pressure with a regain efficiency of at least 70 %; 

increasing static pressure of said discharged, impelled fluid as a result of said 

step of transforming tangential velocity pressure of said discharged, impelled 

fluid to static pressure; and 

z turning said discharged, impelled fluid with a flow turning element; 

outputting said discharged, impelled fluid to a downflow fluid handling 
onvironm egt plenum . 

wherein said step of transforming tangential velocity pressure to static pressure 
comprises the step of transforming tangential velocity pressure to effect at least 90% 
of the total increase in static pressure observed as said discharged, impelled air travels 
through said diffuser element. 
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177. (original) A fluid handling method as described in claim 176 further comprising the 
step of axially converging said discharged, impelled fluid as a radial distance from 
said centrifugal axis of rotation increases. 

178. (original) A fluid handling method as described in claim 176 wherein said step of 
imparting a centrifugal force to said fluid is accomplished through use of forwardly 
curved impeller blades. 

Claims 179-181 (cancelled) 

181. (new) A fluid handling method as described in claim 1 76 wherein said step of turning 
said discharged, impelled fluid with a flow turning element comprises the step of 
turning $aid discharged, impelled fluid with a flow turning element that forms part of 
said diffiiser element, 

1 82. (new) A fluid handling method as described in claim 1 76 further comprising the step 
of selecting a fan blade outlet angle of said centrifugal fan impeller element to 
enhance said increase in static pressure of said discharged, impelled air. 
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